Objective: In this study, we aimed to determine the significance of the staging systems (EORTC, De Groot, MACIS, and TNM) on the prognosis of well-differentiated thyroid cancer patients who underwent surgery in our clinics.
INTRODUCTION
Thyroid cancer is the most common endocrine malignancy, accounts for less than 1% of malignancies diagnosed, and is slowly progressing (1, 2) . Although survival is generally good, they cause more death than all endocrine organ cancers. Six out of every 1 million people die due to thyroid cancer. Approximately 85% of thyroid cancers are papillary thyroid cancer. Despite high survival rates, local recurrence and metastases may occur in some patients and this may require a more aggressive surgical treatment. In order to predict tumor behavior many classifications are proposed for differentiated thyroid cancer. Tumor, node, metastasis (TNM) scoring system is a method used for comparing thyroid cancer cases for clinical and pathologic aspects within different centers and recommended by American Joint Committee on Cancer (AJCC) (3, 4) . The prognosis of patients with well-differentiated thyroid cancer can be predicted by TNM, De Groot, MACIS (metastasis, age, completeness of surgery, invasion of cancer, size) and the European Organization for Research on Treatment of Cancer (EORTC) classifications. After an initial preoperative evaluation, these patients should be re-evaluated postoperatively, taking into account the same criteria (5, 6) . The three most important variables in all studies are patient age, presence/absence of local invasion and distant metastasis. Nonresectable tumors also have a poor prognosis. local invasion of thyroid capsule and the surrounding tissues increase mortality 10-fold as compared to intrathyroidal tumors (1) . This study aimed to determine the significance of the staging systems (EORTC, De Groot, MACIS, and TNM) on the prognosis of well-differentiated thyroid cancer patients who underwent surgery in our clinics.
MATERIAL AND METHODS
This retrospective study included 181 patients, who were operated between December 1995 and December 2007 and diagnosed with thyroid cancer, with available inpatient records, and recurrence and survival data. Patients were evaluated in terms of age, gender and MACIS (metastases, Age, Completeness of resection, Invasion, Size) (7) staging system proposed by the Mayo clinic, TNM (3, 4) th revision of the TNM staging system were used (4).
Patients were divided into two groups as ≤45 and >45 years. Seventy-two of the patients (39.8%) were equal to or under 45 years of age and 109 patients (60.2%) were over 45 years. When patients were divided into two groups as male and female, out of the total 181 patients 42 were men (23.2%) and 139 were women (76.8%). The follow-up period of the study population was 3.1-14.9 years (median: 13.6 years, mean: 7.08 years). 114 out of 181 patients (63%) underwent total thyroidectomy, 27 patients (15%) received near total thyroidectomy, and 40 patients (22%) had a completion thyroidectomy. On histopathology evaluation of the patients 164 (90.6%) papillary carcinoma, 14 (7.7%) follicular cancer, 2 (1.1%) well-differentiated thyroid cancer (non-papillary or follicular), and one (0.6%) Hurthle cell carcinoma was detected. When analyzed according to pathologic tumor size; 68 (37.6%) ≤1 cm, 60 (33.2%) 1.1-2 cm, 26 (14.3%) 2.1-3 cm, 10 (5.5%) 3.1-4 cm, 4 (2.2%) 4.1-5 cm, and 13 (7.2%) >5 cm tumors were identified. Patients were divided into two groups according to the presence of multicentricity. 41 patients (22.6%) were identified with multiple cancer foci. Patients were divided into 4 groups according to histopathologic tumor invasion: 1) no invasion: 2) invasion of surrounding tissues: 3) vascular invasion: 4) capsular invasion. Out of 181 patients, 152 (84%) were in group 1, 8 (4.4%) in group 2, 6 (3.3%) in group 3 and 15 (8.3%) in group 4.
Statistical analysis
Statistical analysis of data was done by SPSS (version 19.0) statistical software. Survival data were analyzed by Kaplan-Meier method.
RESULTS
10-year cancer-specific survival rates were evaluated according to De Groot staging system, and the rates of this study were compared to the predicted rates by De Groot staging. The results of patients with stage 1 and stage 2 were compatible with each other, whereas rates of patients with stage 3 and 4 showed difference (grade 3, 87% versus 66.6%, stage 4, 35% versus 100%) ( Table 5 ) (p=0.04). Best cancer-specific survival rates were determined in patients with stage 4 and 1, and the worst rates in patients with stage 3.
MACIS staging system determines the 20-year survival rate, and comparisons could not be made because of inadequate follow-up period in this study.
The 5-year cancer-specific survival rates were evaluated according to European Organization for Research on Treatment of Cancer staging system, and the rates of this study were compared to the predicted rates by EORTC staging. Rates of stage 3 and stage 4 patients were found to be different (stage 3; 51% versus 100%, stage 4, 33% versus 50%). EORTC staging system divided patients into 4 groups, the best 5-year cancer- specific survival rates were identified in stage 2 and 3 patients, and the worst 5 and 10-year cancer-specific survival rates were identified in stage 4 patients (Table 6 ) (p=0.02).
The 5-year cancer-specific survival rates were evaluated according to Tumor, node, metastasis staging system, and this study rates were compared to the predicted rates by TNM staging. Out of the 6 subgroups of patients, the best 5-year cancer-specific survival rates were determined in stage 2 and 3 patients, and the worst rates at stage 4c. The most consistent results in terms of prognosis were identified in the comparison with the TNM staging system (stage 1 100% to 97.8%, stage 4 45.3% to 50%) ( Table 7) .
DISCUSSION
Well-differentiated thyroid cancer, when detected early and treated appropriately, is a disease with generally good prognosis. The identification of risk factors that affect tumor recurrence and mortality in thyroid cancer is very important in terms determining methods of treatment, and follow-up. In many studies, most of which are retrospective studies, different prognostic factors have been shown to have effects on recurrence and mortality of thyroid cancer. Based on these prognostic factors, 17 prognostic scoring systems were developed to identify patient risk groups.
Tumor staging is an integral part of cancer treatment, providing accurate prognostic information to both the treating physician and the patient. However, which current staging system gives the most accurate prognostic information remains unclear. 8 of 17 current staging systems is used only for papillary thyroid cancer, and 9 staging systems can be used for 2 histological type (papillary and follicular thyroid cancer) or for all histological types (10) . In this study, currently the most common used staging systems, De Groot, MACIS (only for papillary thyroid cancer staging), EORTC and TNM (can be used in all histologic subtypes) were evaluated.
University of Chicago, or De Groot Staging, is a clinical classification and was based on the results of 269 papillary thyroid
cancer patients in 1990, and was later introduced for follicular thyroid carcinoma in 1995 (9) . The exclusion of age in this classification seems to be its most important downfall. When results of this study were compared with the results of De Groot staging system following rates were determined; stage 1, 98%-100%, stage 2, 96.3%-100%, stage 3; 66.6%-87% and stage 4 100%-35%, respectively. In this study, according to De Groot staging system patients were divided into 4 groups and best cancer-specific survival rates were determined in patients with stage 1, and the worst rates in patients with stage 3.
In 1993, the Mayo Clinic, following evaluation of 1779 patients with papillary thyroid cancer (11) , defined the MACIS staging system. The main reason for the description of MACIS scoring system is the inability to determine tumor stage according to AGES scoring system in many clinics, which was also defined by the same clinic in 1987. In this study according to the MACIS staging system patients were divided into 4 groups, the best cancer-specific survival rates were detected in patients with stage 1, and the worst rates in patients with stage 4. MACIS staging system determines the 20-year survival rate, and since follow-up period in this study was inadequate, comparisons could not be made.
American Joint Committee on Cancer (AJCC) and the International Union Against Cancer Committee (UICC) developed TNM staging system available for each type of cancer. The first TNM staging system was defined in 1940 and its 7 th revision was introduced finally in 2010 (4) . With this staging that defines "T" for tumor, "N" for nodular spread and "M" for metastasis, staging of disease and monitoring its progression was standardized all over the world. When results of this study were compared with the TNM staging system results the following rates were determined, stage 1; 97.8%-100%, stage 2; 100%-100%, stage 3; 100%-95.8% and stage 4c; 50%-45.3%, respectively. Divided into 6 subgroups according to the TNM staging system, the best 5-year cancer-specific survival rates were detected in patients with stage 2 and 3, and the worst rates in stage 4c. The TNM system is being revised for every cancer location, in light of new developments, and the two most recent revisions were made in 2002 and 2010 (3, 4) . In the latest 2010 revision, T3N0M0 for medullary thyroid cancer was downgraded from stage III to stage II, T1 was divided into two subgroups of T1a and T1b and the term resectable has been changed to moderately advanced, and non-resectable to very-advanced (4).
Covering all histological types of thyroid cancer, the EORTC staging system was first published in 1979. This system was developed based on the results of 507 patients with an average follow-up of 40 months and aimed to stage all histologi- cal types of thyroid cancer (8) . When this study results were compared to the results of EORTC staging system the rates were, stage 1; 96.6%-95%, stage 2; 100%-80%, stage 3; 100%-51% and stage 4 50%-33%, respectively. In our study, EORTC staging system divided patients into 4 groups, the best 5-year cancer-specific survival rates were identified in stage 2 and 3 patients, and the worst 5 and 10-year cancer-specific survival rates were identified in stage 4 patients.
Correct staging of thyroid cancer is necessary for the determination of prognosis and type of appropriate treatment. Presence of metastatic disease, unlike many other types of cancer, does not prevent the excision of the primary tumor in differentiated thyroid carcinoma. The metastatic disease may respond to radioactive iodine (RAI) therapy. The extraction of primary tumor and regional metastases together with thyroid tissue is an important component of initial treatment, especially in patients with metastatic differentiated thyroid cancer. postoperative staging of thyroid cancer is used to determine prognosis of a patient with thyroid cancer, decisions for adjuvant treatment such as RAI therapy and TSH suppression therapy, to determine the frequency of recurrence and mortality, and frequency of follow-up, and to ensure accurate communication between health care professionals. Staging systems also enable the evaluation of various treatment strategies in clinical trials for comparable groups (4).
CONCLUSION
When determining treatment strategies in patients with thyroid cancer, in order to determine prognosis accurately, the loco-regional risk scoring should be determined in the most accurate and the most consistent way with patient clinic. Therefore, using available classification systems, it should be determined if the patient belongs to a low or high-risk group. The patient's level of risk is an important factor in determining proper treatment. Therefore, in determining methods of treatment and follow-up protocol, based on our study results, the TNM staging system has been identified as predicting prognosis most compatible with the clinic, we believe it to be superior to other staging systems. 
